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On June 14, 1987, a Mooney Aireraft Corporation (Mooney) model M20K (231),
N4047H, crashed at the Jefferson County Airport, Broomfield, Colorado, 1/ after the
airplane's baggage door popped open during takeoff. Two of the three persons aboard
the airplane were killed; the third person was injured seriously. Witnesses reported
seeing the airplane's baggage door open during the takeoff roll. After takeoff, at an
altitude of about 100 feet, the airplane was observed to pitch up and roll toward the left
to a near vertical bank before crashing. The baggage door was found near the wreckage

with the exterior handle in the closed and locked position and the interior handle
unlatehed.

On September 24, 1983, a Mooney model M20F (Executive), N9464V, was involved
in a similar crash as a result of an open baggage door. This airplane crashed just after
takeoff from the Salt Lake International Airport, Salt Lake City, Utah, 2/ killing all
three persons aboard. Additionally, since 1983, according to Serviece Difficulty Reports
(SDR) submitted to the Federal Aviation Administration (FAA), baggage doors similar to
those installed on N4047H have also opened in flight on two Mooney M20J (201) models
and one M20K (231) model. Comments from the SDRs state:

0 On 8/11/86, the baggage door (locked) came open in flight with damage
to the door and adjacent aluminum skin, when a passenger in the rear
seat reclined her seat back. Plastic cover over the inside red lateh had
fallen off, allowing the red handle to hang down slightly when the door
was closed from the outside. This allowed it to be struck by the
reclining seat back. Plastie cover should be secured by washers under
the serews holding it in place (service bulletin) or the inside red
emergency lateh should be redesigned.

o The submitter stated that on three separate oceasions, the baggage
door came open during flight, although securely closed and locked. It
appears that the locking pins do not engage far enough into the frame.

o Baggage door popped open during descent from 5000 ft.

1/ For more detailed information, read Field Accident Brief No. 906 (attached).
2/ For more detailed information, read Field Accident Brief No, 2365 (attached).
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According to Mooney, it has not conducted any tests to determine the preecise
aerodynamic effects of an open baggage door on airplane controllability. Mooney
contends that there have been a sufficient number of occurrences of M20 baggage doors
opening in flight, wherein the airplane was subsequently flown without incident, to
indicate that flight characteristics are not adversely affected. Whether such a.
categorical assertion is valid for all conditions and phases of flight may remain subject
to further technical evaluation. However, regardless of the effect on controliability,
the Safety Board believes that an in-flight opening of a baggage door is salways
hazardous because of the potential for structural damage and the substantial pilot
distraction that is created, particularly during takeoff.

The design of the baggage compartment doors is similar on all Mooney M20 series
airplanes except for the M20J and M20K models. The baggage compartment doors on
the latter models also serve as auxiliary exits and, therefore, have latehing handles on
the interior as well as the exterior of the doors. Both handles operate independently of
the other; that is, the baggage door may be opened using the interior handle while the
exterior handle remains in the closed and locked position. However, because of the
mechanical design of the latching meehanism, only the exterior handle should normally
be used to close and lateh the door. Otherwise, the baggage door may remain unlatched
and may open in flight even with both handles in the closed position. This occurs
beeause after demonstration or use of the interior auxiliary handle, the lateh mechanism
clevis pin may not properly engage the cutside handle cam assembly.

After receiving reports of baggage doors opening in flight as a result of this
condition, Mooney, on April 12, 1983, issued Service Instruction M20-63, "Engagement of
Baggage Door Auxiliary Exit Latehing Mechanism," applicable to the M20J and the
M20K models. The service instruction provided for spring loading the eclevis pin to
ensure its positive engagement in the outside handle cam slot whenever the interior
auxiliary exit handle is aectivated. This modification had been incorporated on N4047H
and, therefore, the potential problem of an open baggage door due specifically to
improper engagement of the lateh mechanism clevis pin does not appear relevant to this
particular aecident. However, the aceidents involving N4047H and N9464V dramatically
illustrate the potential hazards of an open baggage door in flight and emphasize the
need to eliminate any design factors that may lead to such a condition. Therefore, the
Safety Board believes that the FAA should issue an airworthiness direetive requiring
compliance with Service Instruetion M20-63.

Notwithstanding the design modification afforded by compliance with Service
Instruction M20-63, both the interior and exterior baggage door handles should be elosed
and secured (outside handle locked, inside handle "snapped" shut) to ensure that the
baggage door does not open during the takeoff or flight due to vibration and/or airloads.
The interior handle has a plastic plunger-type knob and grommet, whieh enables it to be
snapped into and secured to a metal clip. The knob has four locking teeth that secure or
release it from the metal elip when the plunger is pushed or pulled, respectively. The
handle is covered by a small, easily removable plastie cover.

The design of the interior handle assembly itself does not appear to be particularly
durable and, after some nominal period of service, may not be adequate to ensure that
the handle remains in the closed-snapped shut position. For example, some of the
plastic locking teeth were missing on the knob installed in N4047H, as well as on the
knobs installed in several other Mooney airplanes examined by the Safety Board. This



condition could result in the handle popping open because of vibration and/or use of a
rough runway surface. Also, the cover for the handle assembly in N4047H was found
under the rear seat of the airplane, and the covers on several other similar airplanes
examined by the Board were found lying on the baggage eompartment floors. With the
cover off, the handle is subject to possible disengagement from the metal elip,
particularly if any locking teeth are missing. This could occur as a result of passenger
activity; snagging of the handle by the right, rear shoulder harness; bumping/forceful
contact with baggage as the baggasge door is closed; or, when the high seatbacks
installed on later M20K airplanes are reclined. As a result, the Safety Board believes
that the FAA should require Mooney to further modify the design of the auxiliary exit
(interior) handle/cover assembly. The modification should enhance the durability of the
assembly to help ensure that the handle will not inadvertently open or actuate.

A closed and locked exterior baggage door handle on Mooney model M20J and
M20K airplanes ean be misleading, as regards the security of the baggage door itself,
since the interior handle, if unsecured, may allow the baggage door to open in flight.
Therefore, the pilots of these airplanes must ensure, during preflight inspection, that
both handles are closed and secured. However, the position of the interior handle, which
is not discernible from the exterior of the airplane, is not included as a checklist item in
the M20J or M20K pilot operating handbooks (POH). Moreover, none of the POHs for
Mooney M20 series airplanes addresses the possibility of an inadvertent opening of the
baggage door in flight nor provides any information as to the action a pilot should take
to minimize the potential hazards of such an occurrence. As a result, the Safety Board
believes that the FAA should require Mooney to amend M20J and M20K preflight
checklists and revise the POHs for all Mooney M20 series airplanes accordingly.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue an airworthiness directive applicable to Mooney M20J airplanes,
serial numbers 24-0084 and 24-0378 through 24-1381, and to Mooney
M20K airplanes, serial numbers 25-0001 through 25-0754, requiring at
the next annual or 100-~hour inspection, whichever oceurs first,
compliance with Mooney Serviee Instruction M20-63, "Engagement of
Baggage Door Auxiliary Exit Latehing Mechanism." (Class Il, Priority
Action) (A-88-51)

Require the Mooney Aireraft Corporation to develop a modification of
the design of the auxiliary exit handle/cover assemblies installed in
M20J and M2{K airplanes to enhance the durability of these assemblies
and ensure that the handle will not inadvertently open or actuate. The
modification should be installed on newly manufactured airplanes and
be suitable for retrofit on existing models. (Class II, Priority Action)
(A-88-52)

When the retrofit modification parts for the auxiliary exit handle/cover
assemblies are available, issue an airworthiness directive requiring that
they be installed on all M20J and M20X airplanes at the next annual or
100-hour inspection, whichever occurs first. (Class ll, Priority Action)
(A-88-53)



Require the Mooney Aireraft Corporation to include on all preflight
checklists applicable to M20J and M20K airplanes a reference to, and
instructions for checking, the auxiliary exit handle/cover assembly.
The possibility of a baggage door opening in flight, particularly during
the critieal takeoff and landing phases, and the specific actions a pilot
should take to minimize the potential hazards of sueh an oceurrence,
should be discussed in pilot operating handbooks (POH) applicable to all
Mooney M20 series airplanes. Revisions to checklists and POHs, as
appropriate, should be mailed directly to all owner/operators of these
airplanes. (Class II, Priority Action) (A-88-54)

BURNETT, Chairman, KOLSTAD, Vice Chairman, and LAUBER and NALL,
Members, concurred in these recommendations.

Chairman
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Brief of Accident (Continued)

File No. ~- 2345 ?/24/83 Sal.T LAKE CITY.UT a4/C Red. No. NF464Y Time (Lel) - 0711 HIDT
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Geocurrence &1 LOSS OF CONTROL - IN FLIGHT .
Phase of Oreration TAKEOQOFF -~ INITIAL CLIMB

Finding(s}
1. DOGRsCARGE - LOGSE
2. AIRSPEED - NOT HAINTAINED -~ PILOT IN COHHAND
3 INPROPER USE OF EQUIFMENT/AIRCRAFT¢DIVERTED ATTENTION - PILOT IN COMMAND

4, BTALL — INADVERTENT - PILOT IN COHMAND .
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Occurrance 32 IN FLIGHY COLLISION WITH TERRAIN
Phase of Oesration DESCENT - UNCONTROLLEDR .

————— -

-=-=-=Frobable Couse~-——~

The Mational Transrortation Safety Board deteraines that the Probable Cause(s) of this accident
is/are findind{s} 2:3r4

Factori(s) relsting to this sccident is/are findind{s) 1

PAGE 2
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Brief of Accident (Continued)

File No, - 904 &/14/87 BROOGMFIELD,CO A/C Res:. No. NAO4AT7H Time (Lel) - 1136 MDT

Qocurrence #1 AIRFRAME/COMPONENT/SYSTEH FAILURE/MALFUNCTION
Phase of Oreration TAKEOQFF -~ INITIAL ELIMB

Finding(s)}
1. DOQOR+CARGO - LOOSE
2, AIRCRAFT PREFLIGHT ~ INADEGUATE ~

3, AIRCRAFT/EQUIPHENT + INADEGUATE BESIGN ~ PROBUCTION/DESIGN FSNL
4. AIRCRAFT/EQUIPNENT» INADEQUATE DESIGN(STANDARD/REQUIREMENT)rAIRCRAFT HANUALS - MANUFACTURER
flccurrence #2 L.OSS OF CONTROL - IN FLIGHT

Phagse of Oreration TAKEQOFF - INITIAL CLIHB
Findina(s)

3. DOOR+CARGO - OPEN
Qecurrence 43 IN FLIGHT COLLISION WITH TERRAIN
Phase of Dreration TAKEOFF

ww=wProbeble Cauge——-—

The Hational Transrortation Safetw Board determines that the Probable Cause(s) of this accident
is/are finding(s) 1r2r3r4+5
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